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(54) ELECTRONIC EXCHANGE 

(57)Abstract: 

PURPOSE: To automatically select a standby system 
when a hard disk storing a program to activate an 
electronic exchange is faulty. 
CONSTITUTION: The electronic exchange has a 
duplicate configuration such as master switches 100, 
101, line circuits 102, 103, trunk circuits 104, 105, central 
processing units 106, 107, memory circuits (RAMs) 108, 
109., hard disk units 1 12, 1 13, and hard disk control 
circuits 110, 111 and the central processing units 106, 
107 manage contents of the hard disk units 1 12, 1 13 of 
both the systems to update the contents so that they 
have the same contents at all times. When a state that 
the same content cannot be written to the hard disk units 
112, 1 13 of both the systems such as occurrence of a 
fault in the active system and the hard disk of the standby system is available of writing, since 
a difference takes place in the written contents, the content of the difference is copied from 
the hard disk of the standby system to the hard disk of the active system when the fault is 
recovered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A main switch, the line circuit connected to this main switch, and the trunk circuit connected 
to this main switch, The central control unit which controls this main switch, and the RAM memory 
circuit used for the operation of this central control unit, The hard disk which stores the program for an 
operation and operation data of a central processing unit, In the doubled electronic automatic exchange 
with which two systems of systems equipped with the hard disk control circuit which connects this hard 
disk to said central control unit are prepared in juxtaposition, and these two systems are operated in 
juxtaposition A means to record automatically that difference occurred to the write-in information on 
said central control unit when the store of the same information is not performed to the both sides of the 
hard disk of said two systems, The electronic automatic exchange characterized by having a means to 
copy the write-in information on which it was recorded that the difference occurred when the store and 
read-out to coincidence of the hard disk of said two systems became possible. 
[Claim 2] For said means copy, said means record is the electronic automatic exchange including the 
means which carries out the similar copy of the information on a partition that the flag was set when 
juxtaposition-operation is resumed, and the means which cancels said flag when a copy is completed 
according to claim 1 including a means to set a flag when difference occurs by the contents of record of 
two systems for every partition of said hard disk. 

[Claim 3] The electronic automatic exchange according to claim 2 by which said means to copy is 
automatically started when it changes into the condition that the system which the system which set said 
flag turns into an act system, and does not have a flag turns into a standby system, and juxtaposition- 
[ said two systems ] operation is performed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for backup of the hard disk of the electronic automatic 
exchange. This invention relates to the backup method which can perform the exchange efficiently at the 
time of failure of the hard disk which memorizes the program which operates the electronic automatic 
exchange. 
[0002] 

[Description of the Prior Art] the case where the electronic automatic exchange with a hard disk built-in 
[ conventional ] makes a hard disk doubleness — each difference — when a maintenance man performed 
management and modification arose by the contents of the hard disk, the maintenance man was writing 
in both hard disks manually. 
[0003] 

[Problem(s) to be Solved by the Invention] the case where the electronic automatic exchange with a hard 
disk built-in [ conventional ] makes a hard disk doubleness — each difference — since writing when 
management and modification by difference arise was performed by the handicraft by the maintenance 
man, there was a problem which requires many working hours and an artificial mistake tends to 
generate. 

[0004] This invention solves such a problem, a change in the reserve system at the time of failure of the 
hard disk by the abnormal occurrence of a failure and others is performed automatically, a maintenance 
man's handicraft is lost, and it aims at offering the exchange which can avoid generating of an artificial 
mistake. 
[0005] 

[Means for Solving the Problem] This invention is a thing about backup of a hard disk: A main switch, 
The line circuit connected to this main switch, and the trunk circuit connected to this main switch, The 
central control unit which controls this main switch, and the RAM memory circuit used for the operation 
of this central control unit, The hard disk which stores the program for an operation and operation data 
of a central processing unit, In the doubled electronic automatic exchange with which two systems of 
systems equipped with the hard disk control circuit which connects this hard disk to said central control 
unit are prepared in juxtaposition, and these two systems are operated in juxtaposition A means to record 
automatically that difference occurred to the write-in information on said central control unit when the 
store of the same information is not performed to the both sides of the hard disk of said two systems, 
When the store and read-out to coincidence of the hard disk of said two systems become possible, it is 
characterized by having a means to copy the write-in information on which it was recorded that the 
difference occurred. 

[0006] Said means to record includes a means to set a flag when difference occurs by the contents of 
record of two systems for every partition of said hard disk. Said means to copy The means which carries 
out the similar copy of the information on a partition that the flag was set when juxtaposition-operation 
is resumed, When it changes into the condition that the system which the system which set said flag 
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turns into an act system including the means which cancels said flag when a copy is completed, and does 
not have a flag turns into a standby system, and juxtaposition- [ said two systems ] operation is 
performed It is desirable for said means to copy to make it the configuration started automatically. 
[0007] 

[Function] \\%en*a*iyta of an : aet •'^fi^^^^^te^&th&haid disk of ai* 

acfcsystera-t*^ thediard disk of a; standby system is switched Jo .an aqt 

s^tei$. Since the hard disk of the act system which the failure generated is removed from an 
employment condition for a check of operation, the writing of the data generated in the meantime is 
performed only to the hard disk which was a standby system, therefore, the writing in the hard disk 
which produced the difference of the contents between the hard disks of the removed act system, and 
became an act system at this time ~ difference - a flag will be in ON condition, the time of the hard 
disk which the failure generated being restored - the writing -- difference - a flag is checked, and if the 
partition in ON condition is there, the data of difference will be copied to the hard disk restored from the 
partition to the act system side. 

[0008] Thus, even if a failure occurs in the hard disk of an act system, it connects with the hard disk of a 
standby system automatically immediately, employment of the electronic automatic exchange can be 
continued, troubling a maintenance man's hand is lost, and the mistake produced by artificial 
manipulation can be lost. 
[0009] 

[Example] Next, this invention example is explained based on a drawing. Drawing 1 is the block 
diagram showing the configuration of the important section of this invention example. 
[0010] The line circuits 102 and 103 by which this invention example was connected to main switches 
100 and 101 and these main switches 100 and 101 at each, The trunk circuits 104 and 105 connected to 
main switches 100 and 101, The central control units 106 and 107 which control main switches 100 and 
101, The RAM memory circuits 108 and 109 used for the operation of these central control units 106 
and 107,faih^a^ the.progr^m-fbr anoperation and^operiation'data of 

central processing iUnits 106>and"iOf , Two systems of systems equipped with the hard disk control 
circuits 110 and 1 1 1 which connect these hard disks 1 12 and 1 13 to central control units 106 and 107 are 
prepared in juxtaposition, and it doubles so that these two systems may be operated in juxtaposition. 
[001 1] It has a means, to copy the write-in information on which it was recorded that the difference 
occurred when the store and read-out to coincidence of a means to record automatically that difference 
occurred on the write-in information when the WSfWoP thpsame informatiomis not performed to the both 
sides of the hard disks 112 and 1 13 of said two systems, and the hard disks 1 12 and 1 13 of said two 
systems became possible to central control units 106 and 107. 

[0012] A means to set a flag when difference occurs by the contents of record of two systems for every 
partition of hard disks 112 and 1 13 is included in said means to record. For said means to copy The 
means which carries out the similar copy of the information on a partition that the flag was set when 
juxtaposition-operation is resumed, When it changes into the condition that the system which the means 
which cancels said flag is included when a copy is completed, the system which set said flag turns into 
an act system, and does not have a flag turns into a standby system, and juxtaposition- [ said two 
systems ] operation is performed, it is constituted so that said means to copy may be started 
automatically. 

[0013] Main switches 100 and 101, line circuits 102 and 103, and trunk circuits 104 and 105 are 
controlled by central control units 106 and 107. Moreover, hard disks 1 12 and 1 13 mind the hard disk 
control circuits 1 10 and 1 1 1, respectively, and are managed and controlled by central control units 106 
and 107. Moreover, main switches 100 and 101, line circuits 102 and 103, trunk circuits 104 and 105, 
and memory circuits 108 and 109 are controlled by the act system side by the central control unit 106 of 
an act system, respectively, and are controlled by the standby system side by the central control unit 107 
of a standby system. Similarly, an act system side is controlled by the hard disk control circuit 1 10 of an 
act system, and, as for a standby system side, hard disks 1 12 and 1 13 are controlled by the hard disk 
control circuit 1 1 1 of a standby system. However, about the hard disk control circuits 110 and 1 1 1, a 
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both system is controlled by the equipment which becomes the act side of the central control units 106 
and 107. 

[0014] Initial system data, the program, a system management, control data, etc. are beforehand written 
in hard disks 1 12 and 113, and whenever the condition of a system and a setup of each circuit and a 
circuit change during employment, the contents are written in the hard disks 1 12 and 1 13 of a both 
system. 

[0015] Next, actuation of this invention example constituted in this way is explained. Drawing 2 is a 
flow chart which shows the flow of the hard disk supervisory control by the central processing unit by 
the side of the act system in this invention example. 

[0016] Central control units 106 or 107 will set a flag to the partition with which the writing was 
performed, if the*ard^disks-M 3~or il 12'ofavStandby- system stop, it judges whether writing was 
performed to the own system hard disks 1 12 or 1 13 and writing is performed. Subsequently, the 
existence of a flag will be judged, if it judged whether the hard disks 1 13 or 1 12 of a standby system 
were restored and has restored. Ifttefeis^^ flag will be. copied to 

theihard?disks^>3^ of an own system. 

[0017] Drawing 3 is a state transition diagram explaining a switch of the hard disk in this invention 
example. If a failure occurs in the hard disk 1 12 of an act system when a hard disk 113 considers [ a 
hard disk 1 12 ] as a standby system by the act system as shown in this drawing (a) at first, as shown in 
this drawing (b), the hard disk 1 12 of an act system will be switched to a standby system, and the hard 
disk 113 of a standby system will be switched to an act system. 

[0018] At this time, the hard disk 112 which the failure generated is removed from an employment 
condition, in order to carry out a check of operation, and in the case of a serious failure, they are 
exchanged. Although the writing of the data generated in the meantime is performed by accepting it to 
the hard disk 113 which was a standby system, thereby, difference arises in the hard disk 1 12 of an act 
system, and the hard disk .113 of a standby system. 

[0019] thus, the writing in the hard disk 1 13 which became an act system when data were written only in 
the hard disk 113 used as an act system difference - a flag will be in ON condition, difference - the 
flag can be given for every partition, and when the hard disk 1 12 which benefited failure the standby 
system side is restored, this flag checks - having - difference - if it is in the hard disk 113 with which 
the partition which has a flag in ON condition became the act system side, the data in that partition will 
be copied to the hard disk 112 restored from there to the act system side. 
[0020] 

[Effect of the Invention] It is effective in the ability to lose an artificial mistake, without troubling a 
maintenance man's hand, since it can be automatically switched to the hard disk of an other system 
immediately, and employment can be continued and a hard disk can be managed with a central control 
unit, when a failure occurs in the hard disk of a piece system by always maintaining the hard disk by 
which the doubleness configuration was carried out in the same condition according to this invention, as 
explained above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the important section of this invention 
example. 

[Drawing 2] The flow chart which shows the flow of the hard disk supervisory control by the central 
processing unit by the side of the act system in this invention example. 

[Drawing 3] (a) It is the state transition diagram in which attaining to and showing a switch of a hard 

disk [ in / in (b) / this invention example ]. 

[Description of Notations] 

100 101 Main switch 

102 103 Line circuit 

104 105 Trunk circuit 

106 107 Central control unit 

108 109 Memory circuit 

110 111 Hard disk control circuit 

112 113 Hard disk 
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Jkktdtz^-Yir 4 X? 1 1 3rt^)S#a^^-7 7 
7'tfONW&iZ%&. M77/liA'-f^ 3 ^ (: 

^A-Kr-fXi? 1 1 2#fg|BL?tt££, i<07 5^ 

Wi'/^w, mftyy7'tfoNtfm!,zh&^-T 

lisaytfT? hRrnkftiti^-VT 4 X7 1 1 3rt 
50 fciMUf. *i*»feT^hiRffltaiHLfcA-HT-rX 
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#^8-4668 5 



711 2<\W*-t J V3 yft<?)T-?tf3V-Zix 
[0020] 

imm<?>m%mw) 



10 



c@2 j *mnm®Hzm&T7 hmo^&xmm 

(123 ] ( a ) fcitf ( b ) (i^^H^gi^jtcisit n 

10 0, 10 1 ±;W yf- 
1 0 2, 1 03 5-f>II]8& 
1 04, 1 05 Y7>9\m 

106, 107 *&v\mmw. 

108, 1 09 ^^'JIUSS 

no, in ^-h^jztmwmm 

112. 113 ^-YtjX? 



[01] 



2X4 *f- 




iff 103 



104 105 



no m X 

^-K^-f RAM ^ * U {BJB5 



-107 



[02] 



(x* >/<>f 3ft/v- K5*4 X*ffik) 



NO 





YES 









NO 



3 



YES 



| YES 
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